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(54) WIRING BOARD AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wiring board, where a 
bonding operation or an operation of bonding a semiconductor chip 
to the board provided with a conductive layer and a through-hole 
can be easily and surely carried out and a high bonding strength can 
be attained, when a semiconductor chip is fixed to the wiring board, 
the conductive layer of the board is connected to the electrode of 
the semiconductor chip with a bonding wire, or the semiconductor 

chip is fixed directly to the conductive layer of the wiring board. ^ r ^ 

SOLUTION: A wiring board A has a structure, where a conductive ^ | f . ^ ^ ? f . 

layer 2 is formed on an insulating layer 1, a projection 3 which /"^ | . ^ j " S"^ \ \ 

protrudes from a solder resist layer 4 and is substantially J: [ ' 

rectangular or step-formed in cross section is formed by plating on ^^^r^^^T7''^^^^7^^'^^^ 
the conductive layer 2, through-holes 5 and 5 are bored in the ^ 7 *^ | l r • - 

insulating layer 1, a semiconductor chip 7 is fixed on the solder " ""^ 

resist layer 4, and the top of the projection 3 is connected to the 
electrodes of the semiconductor chip 7 with bonding wires 8 and 8. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The wiring substrate characterized by for the aforementioned insulating layer 
of the base material in which the conductive layer was formed to one field of an 
insulating layer having one or more breakthroughs, and having the lobe of the shape of 
the shape of an abbreviation cross-section rectangle, and a stage on the aforementioned 
conductive layer. 

[Claim 2] The wiring substrate according to claim 1 to which the aforementioned lobe is 
characterized by being formed with plating. 

[Claim 3] The wiring substrate according to claim 1 characterized by for the 
aforementioned lobe **********ing and forming it in copper foil. 

[Claim 4] The claim 1 to which the conductive layer except the aforementioned lobe is 
characterized by being covered with the low solder resist layer or the adhesives layer 
rather than the lobe crowning, or a wiring substrate given in three. 

[Claim 5] The claim 1 to which the aforementioned base material is characterized by 
carrying out the laminating of an insulating film and the metallic foil, or a wiring 
substrate given in four. 

[Claim 6] The claim 1 to which the aforementioned base material is characterized by 
carrying out application formation of the insulating material at a metallic foil, or a 
wiring substrate given in four. 

[Claim 7] The claim 1 to which the aforementioned base material is characterized by 
forming a conductive layer in an insulating film with plating, or a wiring substrate 
given in four. 

[Claim 8] The wiring substrate according to claim 7 to which the conductive layer 
formed in the aforementioned insulating film by the galvanizing method is 
characterized by being formed by one method of the electrolysis galvanizing methods on 



an electroless-plating method or an electroless-plating layer. 

[Claim 9] The wiring substrate according to claim 7 to which the conductive layer 
formed in the aforementioned insulating film by the galvanizing method is 
characterized by being formed by either the dry galvanizing method or the wet 

galvanizing method. 

[Claim 10] The claim 1 characterized by split-face-izing both the front face of an 
insulating film, and both [ either or ] of a conductive layer in the plane of composition of 
the aforementioned insulating film and a conductive layer, or a wiring substrate given 
in nine. 

[Claim 11] The claim 1 to which the aforementioned insulating layer is characterized by 
being all aromatic-polyester liquid crystal polymer films, or a wiring substrate given in 
ten. ^ 

[Claim 12] The manufacture method of the wiring substrate characterized by including 
the process which forms a conductive layer on an insulating layer, the process which 
split-face-izes the front face of this conductive layer by wet blasting or the liquid-honing 
method, and the process which forms a lobe in this split-face-ized front face by the 
electrolysis galvanizing method on an electroless-plating method or an electroless- 
plating layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the wiring 
substrate which carried out the laminating of the films, such as an one side wiring 
substrate, a double-sided wiring substrate, and a build-up wiring substrate, to the 
multilayer, and formed them in it at the detail, and its manufacture method more about 
the wiring substrate used for electronic equipment etc., and its manufacture method. 
[0002] 

[Description of the Prior Art] Although what processed the circuit circuit pattern 
configuration of a request of a conductive layer has been used as a wiring substrate used 
for the assembly of various electronic equipment after pasting up conductive layers, 
such as copper foil, on hard base materials, such as glass epoxy, conventionally, recently, 
the object for prizes of the wiring substrate which used the resin film is carried out. As 
this kind of a wiring substrate, it is indicated by JP, 10-209224,A, for example. Such a 
wiring substrate is explained below. Drawing 12 is the conventional wiring substrate 



and drawing of longitudinal section of the semiconductor device using it. In drawing 12 , 
41 is the insulating layer which consists of polyimide resin etc., and the first conductive 
layer 42 and 42, such as copper foil, is formed by the predetermined pattern on it. The 
gilding layer which is the second conductive layer by which 43 and 43 were formed of 
the need on the aforementioned conductive layers 42 and 42, the solder resist layer 
which 44 made expose the aforementioned gilding layers 43 and 43 in part, and has 
covered the circumference portion, and 45 and 45 are the breakthroughs drilled in the 
aforementioned insulating layer 41. The application which used the wiring substrate as 
interchange POZA is also ****(ed) by drawing 12 . That is, 46 shown according to the 
two-dot chain line in drawing 12 is the solder ball formed in the rear face of the 
conductive layers 42 and 42 exposed from the breakthroughs 45 and 45 of an insulating 
layer 41 by request, in order to fix the middle structure which fixed the semiconductor 
chip mentioned later to a mother board (illustration). The bonding wire to which the 
electronic parts with which 47 is attached on the solder resist layer 44 of the 
aforementioned wiring substrate, for example, a semiconductor chip, 48 similarly shown 
according to a two-dot chain line, and 48 connect between the gilding layers 43 and 43 
by the side of the aforementioned fi'ont face and the electrodes of a semiconductor chip 
47, and 49 are closure resins which cover a semiconductor chip 47 and bonding wires 48 
and 48. 

[0003] However, in the wiring substrate of the above-mentioned composition, since the 
reentrant was carried out rather than the solder resist layer 44, when the gilding layers 
43 and 43 which are the second conductive layer exposed from the solder resist layer 44 
connected between the electrodes of a semiconductor chip 47 by bonding wires 48 and 48, 
they had the trouble of being hard to do connection. On the other hand, although 
improvement in connection workability was carried out when area of the gilding layers 
43 and 43 was enlarged, the degree of integration as a semiconductor device fell, and 
there was a trouble that a semiconductor device was enlarged. Moreover, in the case of 
the direct mounting method which carries out direct file fixing of the electrode of a 
semiconductor chip 47 at the aforementioned gilding layers 43 and 43, the solder ball 
(illustration abbreviation) had to be formed on the gilding layers 43 and 43, and it was 
complicated without being based on the wirebonding method. 

[0004] therefore, in invention indicated by JP,10-209224,A As shown in drawing 13 , a 
conductive layer 42 and the breakthroughs 50 and 50 for 42 processing are formed in an 
insulating layer 41 independently [ breakthroughs 45 and 45 ]. Carrying out extrusion 
molding of the conductive layers 42 and 42 exposed fi:om these breakthroughs 50 and 50 
by the knockout pin (illustration abbreviation) firom an illustration lower part using the 



breakthroughs 50 and 50 of an insulating layer 41, and forming the hollow-like lobes 
42a and 42a is indicated. 

[0005] However, since conductive layers 42 and 42 were torn at the time of extrusion 
molding of conductive layers 42 and 42 or conductive layers 42 and 42 exfoliated from 
an insulating layer 41 by such method, it was difficult to form the lobes 42a and 42a of 
desired height. Moreover, although the quality of the material of conductive layers 42 
and 42 needed to be what has plasticity to some extent in order to carry out extrusion 
molding of the conductive layers 42 and 42, when done so, the mechanical strength of 
the lobes 42a and 42a after extrusion molding was insufficient, and in order that these 
lobes 42a and 42a might deform by press at the time of the bonding of bonding wires 48 
and 48 and might absorb bonding energy at it, poor bonding had occurred by the 
wirebonding method. Moreover, by the direct mounting method, Lobes 42a and 42a 
deformed by the press force at the time of fixing of a semiconductor chip 47, and too 
sufficient fixing intensity was not obtained. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, this invention aims at offering the 
wiring substrate which has sufficient mechanical strength and has the lobe of the 
request height which deforms also neither with a wirebonding method nor a direct 
mounting method, this invention aims at offering the manu&cture method that the 
wiring substrate which has sufficient mechanical strength again and has the lobe of the 
request height which deforms also neither with a wirebonding method nor a direct 
mounting method can be manufactured. 
[0007] 

[Means for Solving the Problem] The wiring substrate of this invention is a wiring 
substrate characterized by for the aforementioned insulating layer of the base material 
in which the conductive layer was formed to one field of an insulating layer having one 
or more breakthroughs, and having the lobe of the shape of the shape of an abbreviation 
cross-section rectangle, and a stage on the aforementioned conductive layer. The 
manufacture method of the wiring substrate of this invention is the manufacture 
method of the wiring substrate characterized by including the process which split-£ace- 
izes the front face of an insulating layer by wet blasting or the liquid-honing method, 
and the process which forms a conductive layer in this split-face-ized front face by the 
electrolysis galvanizing method on an electroless-plating method or an electroless- 
plating layer. 
[0008] 

[Embodiments of the Invention] Invention of this invention according to claim 1 is a 



wiring substrate characterized by for the aforementioned insulating layer of the base 
material in which the conductive layer was formed to one field of an insulating layer 
having one or more breakthroughs, and having the lobe of the shape of the shape of an 
abbreviation cross-section rectangle, and a stage on the aforementioned conductive 
layer. 

[0009] Invention of this invention according to claim 2 is a wiring substrate wiring 
substrate according to claim 1 to which the aforementioned lobe is characterized by 
being formed with plating. 

[0010] Invention of this invention according to claim 3 is a wiring substrate according to 
claim 1 characterized by for the aforementioned lobe **********ing and forming it in 
copper foil. 

[0011] Invention of this invention according to claim 4 is the claim 1 characterized by 
covering the conductive layer except the aforementioned lobe with the solder resist 
layer lower than a lobe crowning or the adhesives layer, or a wiring substrate given in 
three. 

[0012] They are the claim 1 to which invention of this invention according to claim 5 is 
characterized by the aforementioned base material carrying out the laminating of an 
insulating film and the metalHc foil, or a wiring substrate given in four. 
[0013] They are the claim 1 to which invention of this invention according to claim 6 is 
characterized by the aforementioned base material carrying out application formation 
of the insulating material at a metallic foil, or a wiring substrate given in four. 
[0014] Invention of this invention according to claim 7 is the claim 1 to which the 
aforementioned base material is characterized by forming a conductive layer in an 
insulating film with plating, or a wiring substrate given in four. 

[0015] Invention of this invention according to claim 8 is a wiring substrate according to 
claim 7 to which the conductive layer formed in the aforementioned insulating film by 
the galvanizing method is characterized by being formed by one method of the 
electrolysis galvanizing methods on an electroless-plating method or an electroless- 
plating layer. 

[0016] Invention of this invention according to claim 9 is a wiring substrate according to 
claim 7 to which the conductive layer formed in the aforementioned insulating film by 
,the galvanizing method is characterized by being formed by either the dry galvanizing 
method or the wet galvanizing method. 

[0017] Invention of this invention according to claim 10 is the claim 1 characterized by 
split-face-izing both the fi*ont face of an insulating film, and both [ either or ] of a 
conductive layer, or a wiring substrate given in nine in the plane of composition of the 



aforementioned insulating film and a conductive layer. 

[0018] Invention of this invention according to claim 11 is the claim 1 to which the 
aforementioned insulating layer is characterized by being all aromatic-polyester liquid 
crystal polymer films, or a wiring substrate given in ten. 

[0019] Invention of this invention according to claim 12 is the manufacture method of 
the wiring substrate characterized by including the process which forms a conductive 
layer on an insulating layer, the process which split-face-izes the firont face of this 
conductive layer by wet blasting or the liquid-honing method, and the process which 
forms a lobe in this split-face-ized front face by the electrolysis galvanizing method on 
an electroless-plating method or an electroless-plating layer. 
[0020] 

[Example] The example of this invention is hereafter explained with reference to a 
drawing. Drawing 1 is drawing of longitudinal section of the wiring substrate A of the 
1st example of this invention. In drawing 1 , 1 is an insulating layer, for example, all 
aromatic-polyester liquid crystal polymer films are used. It considers as all aromatic- 
polyester liquid crystal polymer films, for example, 0.13 g.20 micro/m 2 and day (40 
degrees C, 90%RH), and a water absorption have, and, as for NP/CT by K company, the 
melting point has [ a coefficient of thermal expansion / 15 - 20xl0-6/degree C and a 
moisture vapor transmission ] many properties of 280 degrees C (NP type) and 325 
degrees C (CT type) 0.04% (23 degrees C and 24H). Although aU aromatic-polyester 
liquid crystal polymer films have the feature which was excellent so that it might 
mention later, they may replace with all aromatic-polyester liquid crystal polymer films, 
and other resins which have flexibiUty, such as a polyimide, epoxy, and POECHIREN, 
may be used for them. 2 and 2 are ****** whose thickness it is thin from the copper 
formed in the front face of an insulating layer 1 is about 15-20 micrometers. 3 and 3 
carry out the laminating of the gold layer whose thickness is about 0.5-2.0 micrometers 
on the copper layer whose copper independent layer or thickness which was formed on 
the aforementioned conductive layers 2 and 2, and whose thickness it is the lobe of 
request height, for example, is about 5-30 micrometers is about 5-30 micrometers. 4 is a 
solder resist layer which was made to project the aforementioned lobes 3 and 3 in part, 
and has covered the circumference portion. 5 and 5 are the breakthroughs drilled in the 
aforementioned insulating layer 1, and the rear face of the aforementioned conductive 
layers 2 and 2 has exposed them fi-om these breakthroughs 5 and 5. The above is the 
example of the wiring substrate A of this invention. 

[0021] In drawing 1 , the application as interchange POZA of the wiring substrate A of 
this invention is also ****(ed). That is, 6 shown according to a two-dot chain line in 



drawing 1 is the solder ball formed in the rear face of the conductive layers 2 and 2 
exposed from the breakthroughs 5 and 5 of an insulating layer 1 by request, in order to 
fix the middle structure which fixed the semiconductor chip mentioned later to a mother 
board (illustration). The bonding wire to which the electronic parts with which 7 is 
attached on the aforementioned wiring substrate A, for example, a semiconductor chip, 
8 similarly shown according to a two-dot chain line, and 8 connect between the 
aforementioned lobes 3 and 3 and the electrodes of a semiconductor chip 7, and 9 are 
closure resins which have covered the aforementioned semiconductor chip 7 and 
bonding wires 8 and 8. The wiring substrate A of this invention is different from the 
conventional wiring substrate in which the gilding layers 43 and 43 shown in drawing 
12 carried out the reentrant from the solder resist layer 44 here. Since it has the lobes 3 
and 3 of the non-sky where the interior which projects from the solder resist layer 4 in a 
part for the bonding area which connects bonding wires 8 and 8 was substantial There 
is the feature that a collet etc. does not become obstructive at connection of the bonding 
wires 8 and 8 to these lobes 3 and 3, but connection becomes remarkably easy. And as 
compared with the lobes 42a and 42a of the shape of hollow which extruded and 
fabricated the conductive layers 42 and 42 shown in drawing 13 , at the time of 
formation of Lobes 42a and 42a, the tear of conductive layers 42 and 42 does not arise, 
or conductive layers 42 and 42 do not exfoliate from an insulating layer 41. Moreover, it 
is not necessary to use what has plasticity as the quality of the material of conductive 
layers 2 and 2, the selection range of material becomes large, and a cheap material can 
be adopted. Since lobes 3 and 3 deform at the time of the bonding of bonding wires 8 and 
8 and bonding energy is not absorbed at it when they adopt a wirebonding method by 
not coming to accept it, since lobes 3 and 3 were in the non-empty state where the shape 
not of hollow but the interior was substantial, there is the feature that bonding can be 
carried out easily and certainly. Moreover, since lobes 3 and 3 do not deform by the press 
force of a semiconductor chip when a direct mounting method is adopted, there is the 
feature that it can fix easily and certainly. 

[0022] Drawing 2 is the important section enlarged vertical longitudinal sectional view 
of the aforementioned wiring substrate A. That is, about 0.1-10 micrometers of about 
1.0-5.0-micrometer split faces are desirably formed in surface la of an insulating layer 1 
for surface roughness. Thus, if surface la of an insulating layer 1 is spUt-face-ized, it 
will become possible to activate the front face of an insulating layer 1 and to form 
conductive layers 2 and 2 by the direct electroless-plating method. Of course, on an 
electroless-plating layer, the laminating of the electrolysis plating layer can be carried 
out, and conductive layers 2 and 2 can also be formed. The state of conductive layers 2 



and 2 where the front faces 2a and 2a of the formation position of lobes 3 and 3 were 
split-face -ized at least is shown by drawing 2 again. Thus, when lobes 3 and 3 are 
formed on this spUt face by split-face-izing the front faces 2a and 2a of conductive layers 
2 and 2, there is the feature that the fixing intensity of conductive layers 2 and 2 and 
lobes 3 and 3 can be increased. By drawing 2 , about 0.1-10 micrometers of surface 
roughness are desirably formed in the about 1.0-5.0-micrometer split face for rear-face 
2b of the conductive layer 2 exposed to the bottom of the breakthrough 5 of an 
insulating layer 1, and internal-surface 5a of the breakthrough 5 of an insulating layer 
1 like the above further again. Thus, when are changed into the state where the split 
face was formed and a gilding layer, a ball terminal, etc. are formed in the rear face of 
the conductive layer 2 behind exposed to the bottom of these breakthroughs 5 and 5 if 
needed, fixing intensity of a gilding layer, a ball terminal, and the internal surfaces 5a 
and 5a of conductive layers 2 and 2 and breakthroughs 5 and 5 can be enlarged 
remarkable by the aforementioned spUt face, and exfoliation has the feature of not 
being generated, by each plane of composition. 

[0023] Next, the manufacture method of the semiconductor device using the above- 
mentioned wiring substrate A of this invention and it is explained. Drawing 3 (a) - (1) is 
the process block diagram of the manufacture method of a semiconductor device which 
used the wiring substrate A of this invention, and it, and drawing 4 (a) - (g) and drawing 
5 (h) - (1) is drawing of longitudinal section showing states, such as an insulating layer 
in each aforementioned process. Hereafter, the wiring substrate A of this invention and 
the manufacture method of the semiconductor device using it are explained using 
above-mentioned drawing 3 (a) - (1) drawing 4 (a) - (g) and drawing 5 (h) - (1). First, the 
insulating layer 1 to which it is thin from all the aromatic-polyester liquid crystal 
polymer films that are about 25-50 micrometers is prepared [ drawing 3 (a) and drawing 
4 (a)]. As a part is expanded and it is shown in the circle of drawing 4 (a), since it is 
smooth, the front face of this insulating layer 1 cannot form conductive layers 2 and 2 in 
this front face by the direct electroless-plating method. Then, surface roughness spUt- 
face-izes preferably about 0.1-10 micrometers of front faces of the aforementioned 
insulating layer 1 to about 0.5-5.0 micrometers by wet-blasting processing or liquid- 
honing processing [ drawing 3 (b) and drawing 4 (b)]. A degree of hardness carries out 
the ratio of the pumping-pressure force 1 - 5 kg/cm2, an abrasive grain, and a liquid for 
this wet-blasting processing or liquid-honing processing on about [ 5-40vol% ] conditions 
by about 10-300 micrometers at Knoop hardness, particle size using the abrasive grain 
of the shape of multiple [ of the range of 1300-2500 (or Mohs hardness the range of 7- 
15) ]. Since split-face-ization is activated, though it is an insulating material, direct 



electroless plating is possible for the insulating layer 1 split-face-ized [ above ]. 
Therefore, all over an insulating layer 1, non-electrolytic-copper plating is performed 
and the conductive layer 20 whose thickness is about 15-20 micrometers is formed 
[ drawing 3 (c) and drawing 4 (c)]. The photoresist layers 11 and 11 of a request pattern 
are formed on this conductive layer 20. Next, [drawing 3 (d). Drawing 4 (d) Etching 
removal of the conductive layer 20 which is not covered by] and photoresist layers 11 
and 11 is alternatively carried out by dry cleaning or the wet process, the conductive 
layers 2 and 2 used as circuit wiring of a request pattern -- forming [drawing 3 (e) and 
drawing 4 (e)], a photoresist layer 11, and [drawing 3 (£) and drawing 4 (f)] to which it 
removes 11 times and conductive layers 2 and 2 are exposed Next, etching removal of 
[ drawing 3 (g) and drawing 5 (g)] which form the photoresist layers 12 and 13 of a 
request pattern in the front face and rear face of an insulating layer 1, next the 
insulating layer 1 which is not covered by photoresist layers 11 and 12 is alternatively 
carried out by dry cleaning or the wet process, breakthroughs 5 and 5 are formed, and a 
part of conductive layers 2 and 2 are exposed from these breakthroughs 5 and 5 
[ drawing 3 (h) and drawing 5 (h)]. Next, the front faces 2a and 2a of the conductive 
layers 2 and 2 exposed from ****12a of a photoresist layer 12 are split-face-ized by the 
same wet-blasting processing as split- face-izing of the aforementioned insulating layer 
1, or liquid-honing processing. At this time, the front faces 2b and 2b of the conductive 
layers 2 and 2 exposed from the aforementioned breakthroughs 5 and 5 and the internal 
surfaces 5a and 5a of breakthroughs 5 and 5 are also split-face-ized simultaneously 
[ drawing 3 (i) and drawing 5 (i)]. Next, the lobes 3 and 3 in the non-empty state where 
the interior which consists of copper etc. by the electrolysis galvanizing method on an 
electroless-plating method or an electroless-plating layer was substantial are formed in 
the front faces 2a and 2a on which the conductive layers 2 and 2 exposed from ****12a 
of the surface photoresist layer 12 were split-face-ized. In addition, you may carry out 
laminating formation of the gilding layer at the crowning of these lobes 3 and 3 if 
needed [ drawing 3 (j) and drawing 5 (j)]. If it changes into the state where the rear faces 
2b and 2b of conductive layers 2 and 2 are exposed from the breakthroughs 5 and 5 of an 
insulating layer 1, at this time, electric conduction can also be similarly ******(ed) by 
the electrolysis galvanizing method on an electroless-plating method or an electroless- 
plating layer on the front faces 2a and 2a of these conductive layers 2 and 2. Next, after 
removing the photoresist layers 12 and 13 of a front face and a rear face, the solder 
resist layer 4 is formed so that lobes 3 and 3 may be exposed to a front face [ drawing 3 
(k) and drawing 5 (k)]. Above, the wiring substrate A of this invention is manufactured. 
[0024] In addition, if it is in the wiring substrate A using the insulating layer 1 which 



consists of all aromatic-polyester liquid crystal polymer films shown in the above- 
mentioned example The water absorption of an insulating layer 1 is about 1/70 as 
compared with 2.9% (23 degrees C and 24H) of water absorptions of 0.04% (23 degrees C 
and 24H) and the conventional polyimide resin film. It follows on this. Wet-blasting 
processing or liquid-honing down stream processing for split-face-izing before 
conductive-layer 20 formation of an insulating layer 1, In the wet-blasting processing 
for split-face-izing of the front faces 2a and 2a and rear faces 2b and 2b of a wet etching 
process and conductive layers 2 and 2, or the internal surfaces 5a and 5a of 
breakthroughs 5 and 5, or liquid-honing down stream processing The rate of a moisture 
absorption dimensional change of an insulating layer 1 can be reduced to about 1/5 as 
compared with 4xl0-6/degree C (RH) and rate of moisture absorption dimensional 
change 22xl0-6/degree C (RH) of the conventional polyimide resin film, and has the 
feature that the wiring substrate A which deformation of a circuit circuit pattern etc. 
does not produce can be offered. 

[0025] Next, the manufacture method of the application of the above-mentioned wiring 
substrate A is explained. On the solder resist layer 4 in the above-mentioned wiring 
substrate A, as the two-dot chain line in drawing shows, a semiconductor chip 7 is fixed 
with adhesives and the lobes 3 and 3 of the wiring substrate A and the electrode of a 
semiconductor chip 7 are connected by bonding wires 8 and 8. Since lobes 3 and 3 have 
projected firom the solder resist layer 4 at this time, it is interfered with a bonding collet 
etc. in the solder resist layer 4, and does not float, and bonding work becomes 
remarkably easy. And since lobes 3 and 3 have mechanical strength sufficient after 
[ non-empty ] the interior has been substantial, they have the feature that lobes 3 and 3 
do not deform by press force, such as a bonding collet, at the time of the bonding of 
bonding wires 8 and 8, and bonding can be carried out certainly at it. Next, the lobes 3 
and 3, the semiconductor chip 7, and bonding wires 8 and 8 which the aforementioned 
bonding completed are covered, and it closes by the closure resin 9. In addition, the 
solder balls 6 and 6 are formed in the rear face of the conductive layers 2 and 2 exposed 
to the base of the breakthroughs 5 and 5 of an insulating layer 1 by request. Then, [from 
which the same semiconductor device is obtained with having been shown in drawing 1 
( drawing 3 (1) and drawing 5 (1)].) 

[0026] in addition -- the example of the above-mentioned manufacture method -- the 
whole surface of an insulating layer 1 -- a conductive layer 20 -- forming - [( drawing 3 -- 
(-. c --) - drawing 4 -- (- c -) --] -- this -- photo etching -- a request - patternizing -- a 
conductive layer -- two - two - forming - a case - ******** - having explained - 
although " [( drawing 3 - (-- f --) - drawing 4 - (-- f --) -] -- others - a method -- a 



conductive layer - two That is, drawing 6 (a) - (d) is drawings of longitudinal section 
showing the another formation method of the conductive layer in this invention, such as 
an insulating layer of each process. First, an insulating layer 1 is prepared and it is 
[(after split-face-izing drawing 6 (a)] and its surface la by wet blasting or the liquid- 
honing method). [ whether the photoresist layer 14 which has **** 14a of a desired 
circuit circuit pattern is formed, and ] Or surface la of the insulating layer 1 exposed 
from ****i4a after forming the photoresist layer 14 which has **** 14a of a desired 
circuit circuit pattern is split-face-ized, and it is [( drawing 6 (b)], [( drawing 6 (c)].) 
which forms a conductive layer 220 in the split-face -ized surface la). At this time, it is 
aforementioned [(if surface la of the insulating layer 1 exposed from ****i4a is split- 
face-ized and a conductive layer 220 is formed at the process of drawing 6 (b)] after 
forming the photoresist layer 14 which has **** 14a of a desired circuit circuit pattern 
like the latter, a conductive layer 220 will be formed so that it may illustrate also on a 
photoresist layer 14.). next, [( drawing 6 (d)]) in which the conductive layers 22 and 22 of 
a desired circuit circuit pattern will be formed if a photoresist layer 14 is removed with 
the conductive layer 220 on it the case of the latter 

[0027] Drawing 7 (a) - (g) is drawings of longitudinal section showing the another 
formation method of the lobe in this invention, such as an insulating layer of each 
process. First, after preparing an insulating layer 1 and spUt-face-izing the whole 
surface la surface by wet blasting or the Uquid-honing method, it is [( drawing 7 (a)] 
and the conductive layer 230 which consists of copper etc. by the electroless-plating 
method all over surface la are formed, and it is [( drawing 7 (b)], [( drawing 7 (c)].) 
which carries out adhesion formation of the metal layer 300 of request thickness which 
consists of **** on this conductive layer 230 continuously)). Next, the photoresist layer 
15 of a request pattern is formed on the metal layer 300, and it is [([which a conductive 
layer 230 exposes while the lobe 30 of a request pattern will be formed, if dry cleaning or 
wet etching removes the metal layer 300 which is not covered by drawing 7 (d)] and the 
photoresist layer 15 ( drawing 7 (e)].)). Next, a photoresist layer 15 is removed, the 
photoresist layer 16 of a request pattern is formed, and it is [([from which the middle 
structure by which the abbreviation cross-section rectangle-like lobe 30 was formed on 
the conductive layer 23 of a request pattern wiU be obtained if a photoresist layer 16 is 
removed after dry cleaning or wet etching removes the conductive layer 230 which is not 
covered by drawing 7 (f)] and the photoresist layer 16 ( drawing 7 (g)].)). 
[0028] In addition, although the example of above-mentioned drawing 7 explained the 
case where formed a conductive layer 230 by the electrolysis galvanizing method on an 
electroless-plating method or an electroless-plating layer, and the metal layer 300 was 



formed by adhesion of a metallic foil, you may form both by the galvanizing method or 
the method of pasting up a metallic foil. 

[0029] Drawing 8 is the important section enlarged vertical longitudinal sectional view 
of example with the another wiring substrate of this invention. Rear-face 2b formed in 
the split face of the conductive layer 2 exposed to the base of the breakthroughs 5 and 5 
which formed in the insulating layer 1 the point that this example was different from 
drawing 2 , It is the point which forms the conductive layer 17 which consists of gold etc. 
by the electrolysis galvanizing method on an electroless-plating method or an 
electroless-plating layer ranging over the internal surfaces 5a and 5a by which 
breakthroughs 5 and 5 were split-face-ized, and rear-face lb of the insulating layer 1 by 
which the circumference of breakthroughs 5 and 5 was split-face-ized. By the internal 
surfaces 5a and 5a split-face-ized with the aforementioned split-face 2b as it is such 
composition, and rear-face lb of the split-face-ized insulating layer 1, the fixing 
intensity of these and a conductive layer 17 becomes remarkably large, and ablation is 
not produced in the junction interface of these and a conductive layer 17. In addition, 
after fixing a semiconductor chip 7 to this wiring substrate, you may fix a solder baU 
(illustration ellipsis) further to the above-mentioned conductive layer 17. 
[0030] Drawing 9 is the important section enlarged vertical longitudinal sectional view 
showing another example of the lobe of this invention. That is, the lobe 31 of this 
example is a cross-section stage-like thing which replaces with the lobe 3 of the shape of 
an abbreviation rectangle of drawing 2 , and has one step 32 in the top circumference 
shoulder, and that of others is the same as that of drawing 2 . Thus, if it has a step 32 in 
the top circumference shoulder of a lobe 31, when covering this lobe 31, covering 
material becomes thin by this top circumference shoulder, or it is lost that a top 
circumference shoulder is exposed, and there is the feature that un-arranging in 
accordance with it is canceled. In addition, these two or more steps 32 may prepare. 
[0030] Drawing 10 is drawing of longitudinal section showing still more nearly another 
example of the lobe of this invention. That is, the lobe 33 of this example forms the 
larger base 34 than a desired lobe on a conductive layer 2, and forms the cylindrical 
heights 35 which have the shape of an abbreviation longwise rectangle of a desired size 
on this base 34. According to such a lobe 33, as compared with the lobe 3 of drawing 8 , 
volume of a lobe 33 can be made small, the amount used, such as plating liquid for lobe 
formation, is decreased, and there is the feature that a cost reduction can be planned. 
[0031] Drawing 11 is drawing of longitudinal section showing the wiring substrate of 
this invention, and another example of a semiconductor chip. That is, like [ lobes 36 and 
36 ] the cylindrical heights 35 of drawing 10 , the wiring substrate of this example is 



formed smaller than the lobe 3 of drawing 8 , and moreover, even if there are few lobes 
36 and 36, the gilding layers 37 and 37 are formed in the crowning by it. Moreover, the 
gilding layers 19 and 19 are formed in the conductive layers 2 and 2 exposed to the base 
of the breakthroughs 5 and 5 of an insulating layer 1 of the request. Furthermore, the 
semiconductor chip 70 of this example shows what fixes not by the wirebonding method 
but by the direct mounting method to a wiring substrate, equips the inferior surface of 
tongue with the electrodes 71 and 71 which are the same pitches as the aforementioned 
lobes 36 and 36, and consist of a gilding layer etc., and fixes these electrodes 71 and 71 
by golden-sihcon eutectic brazing filler metal etc. in the gilding layers 37 and 37 of a 
lobe 36 and 36 crownings. In addition, when fixing a wiring substrate and a 
semiconductor chip 70 with solder, it may replace with the electrodes 71 and 71 which 
consist of a gilding layer formed in the gilding layers 37 and 37 formed in the crowning 
of the lobes 36 and 36 of a wiring substrate, and the inferior surface of tongue of a 
semiconductor chip 70, and a solder layer or solder, and the metal layer that is easy to 
get wet may be formed. 
[0032] 

[Effect of the Invention] Since it is the wiring substrate characterized by for the 
aforementioned insulating layer of the base material in_which the conductive layer was 
formed to one field of an insulating layer to have one or more breakthroughs, and for 
this invention to have the lobe of the shape of the shape of an abbreviation cross-section 
rectangle, and a stage on the aforementioned conductive layer as mentioned above, 
when carrying out wirebonding on the aforementioned lobe or fixing the electrode of a 
semiconductor chip, it not only can do bonding work and fixing work easily, but it can 
provide the wiring substrate from which large fix:ing intensity is The manufacture 
method that the wiring substrate which has the lobe which is the manufacture method 
of the wiring substrate characterized by for this invention to include the process which 
forms a conductive layer on an insulating layer, the process which split-face-ize the 
fi-ont face of this conductive layer by wet blasting or the liquid-honing method, and the 
process which form a lobe in this split-face-ized front face by the electrolysis galvanizing 
method on an electroless-plating method or an electroless-plating layer again, and 
which comes out and has a certain shell and various kinds of aforementioned features 
can manufacture easily can offer. 
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